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e S8 B Studies on High Melt Strength Poly(butylenes succinate) polymers

Aliphatic polyesters as biodegradable plastics have been studied and their
commercial applications are growing progressively. Processability to be applied to
conventional forming methods must be an important factor to extend the
appliéability of biodegradable plastics. It has been known that long chain
branching contributes excellent processability of polyethylene. For aliphatic
polyesters the introduction of long chain branching is expected to improve their
processability.

In this thesis, the molecular structure, viscoelastic properties of melts and
processability for direct extrusion gas foaming and extrusion coating method were
investigated for branched poly (butylene succinate) (PBS-B) and poly (butylene
succinate-co- butylene adipate) (PBSA-B) which were copolymerized with a little of
multifunctional monomer. It was found that the introduction of long chain
branching improved melt tension of PBS-B and PBSA-B samples. Furthermore
they had long relaxation time component in the dynamic viscoelasticity and
showed strain hardening in the elongational viscosity measurement, in comparison
with linear PBSA (PBSA.L). These processabilities of PBS-B and PBSA-B were
thereby drastically improved, e.g., we were able to obtain a foamed sheet and a
coated paper with lower necking in property, while PBS.L and PBSA-L did not
show such processabilities.

The thesis consists of 7 chapters, and the main contents in each chapter and
new major findings are briefly written as follows:

Chapter 1 was summarized about aliphatic polyesters, melt rheological
properties from previous studies. Backgrounds, motivations, and purposes of this
thesis were described.




K & 4S8 @

Chapter 2 and 3 dealt with the relationships between [ and M.-W. and
solubility parameters, which were key parameters, were polymer blends, of PBS
and PBSA.

Chapter 4 described about characterization of PBS-Bs and PBSA-Bs with
relation to the content of multifunctional monomer were changed. For PBS-Bs and
PBSA-Bs of some multifunctional monomer content broad distribution of molecular
weight and relatively large number of branching per molecule were observed.

Chapter 5 dealt with the melt rheological properties (melt tension, dynamic
viscoelasticity and uniaxial extensional flow behaviour) for PBS-Bs and PBSA-Bs.
It was found that the introduction of long chain branching improved melt tension.
Furthermore they had long relaxation time component in the dynamic
viscoelasticity and showed strain hardening in the elongational viscosity
measurement, in comparison with PBS-L and PBSA-L.

Chapter 6 described about processabilities of direct extrusion gas foaming
and extrusion coating for PBS-Bs and PBSA-Bs. In these practical processes, great
improvement in processabilities was observed with conventional equipments for
polyolefines. We were able to obtain biodegradable foamed sheet products having
densities from 30 to 250kg/m?, and biodegradable coated paper with lower necking
in property, while the PBS-L and PBSA-L did not show such good processabilities.

Chapter 7 described an overview about new findings of this thesis to clarify
the relationship among the molecular structure, rheological properties and

processabilies of direct extrusion gas foaming and extrusion coating method for
PBS-Bs and PBSA-Bs.

The new overview would be valuable, also from industrial point of view, as a
new direction about designing new biodegradable polyesters by rheological control.
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